A Gram-stain-negative, rod-shaped, strictly aerobic, motile bacterial strain, designated YM319 T , was isolated from a seamount near the Yap Trench in the tropical western Pacific. Phylogenetic analysis based on 16S rRNA gene sequence showed that strain YM319 T was related to the genus Oceanisphaera and had highest 16S rRNA gene sequence similarities with the type strains Oceanisphaera profunda SM1222 T (97.4 %), Oceanisphaera sediminis TW92 T (97.3 %) and Oceanisphaera ostreae T-w6 T (97.1 %). The predominant cellular fatty acids were summed feature 3 (composed of iso-C 15 : 0 2-OH and/or C 16 : 1 !7c), C 16 : 0 and C 18 : 1 !7c. Strain YM319 T had Q-8 as the predominant ubiquinone. The polar lipid profile contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, one unidentified phospholipid and four unidentified lipids. The genomic DNA G+C content of strain YM319 T was 54.8 mol%. On the basis of the evidence presented in this study, strain YM319 T represents a novel species of the genus Oceanisphaera, for which we propose the name Oceanisphaera marina sp. nov. (type strain YM319 T =KACC 18564 T =CGMCC 1.15923 T ).
The genus Oceanisphaera was originally proposed by Romanenko et al. [1] with Oceanisphaera litoralis as the type species. At the time of writing, the genus Oceanisphaera consists of seven recognized species: Oceanisphaera litoralis [1] , Oceanisphaera donghaensis [2] , Oceanisphaera ostreae [3] , Oceanisphaera sediminis [4] , Oceanisphaera arctica [5] , Oceanisphaera profunda [6] and Oceanisphaera psychrotolerans [7] . All members of the genus Oceanisphaera have been isolated from marine environments, such as marine sediment and seawater. In this study, we report on the characterization of a novel bacterium of the genus Oceanisphaera isolated from a deep-sea seamount.
Strain YM319 T was isolated from the surface of a black stone with brittle stars, which was collected from a seamount (tentatively named the Yap-3 seamount) (137 40¢ E 8 51¢ N at a depth of 2030 m) near the Yap Trench by the submersible remotely operated vehicle (ROV) Faxian (Discovery) during the seamount cruise of the R/V Kexue (Science) in the tropical western Pacific on 13 December 2014 [8] . The sample was washed with sterile saline solution (0.8 %) immediately and appropriate dilutions were then plated on marine agar 2216 (MA; Difco) at 20 C. After incubation at 20 C for 2 weeks on the ship, single colonies were selected and subcultured on MA to achieve purity. One of the pure cultures was designated YM319 T . The strain was cultured routinely on MA at 30 C and stored as a suspension in skimmed milk (10 %, w/v) at À80 C. The three strains, O. profunda KCTC 32510 T (=SM1222 T ), O. ostreae KCTC 23422 T (=T-w6 T ) and O. sediminis JCM 17329 T (=TW92 T ), that exhibited greater than 97.0 % similarity in 16S rRNA gene sequence to strain YM319 T were obtained from the Korean Collection for Type Cultures (KCTC) or the Japan Collection of Micro-organisms (JCM) for comparison as reference strains.
DNA was extracted and purified as described by Sambrook and Russell [9] . The 16S rRNA gene was amplified and sequenced according to previous protocols [10] . On the basis of pairwise comparisons of the 16S rRNA gene sequences using the most recent version of the EzTaxon-e [11] , strain YM319 T shared highest 16S rRNA gene sequence similarities with the type strains of O. profunda SM1222 T (97.4 %), O. sediminis TW92 T (97.3 %), and O. ostreae T-w6 T (97.1 %). Multiple sequence alignments were performed using the clustal w program integrated in the MEGA version 6 software [12] . The phylogenetic trees were reconstructed using the neighbour-joining (NJ) and maximum-likelihood (ML) algorithms in MEGA version 6.0 [12] . The resultant tree topologies generated using the two methods were evaluated by bootstrap analysis based on 1000 replicates. The reconstructed phylogenetic tree based on the NJ algorithm [13] IP: 54.70.40.11
On: Sun, 30 Dec 2018 12:16:02 ( Fig. 1 ) revealed that strain YM319 T was grouped with the members of the genus Oceanisphaera and formed a coherent cluster with O. profunda SM1222 T and O. ostreae T-w6 T . This phylogenetic position was confirmed in the tree generated using the ML algorithm ( Fig. S1 , available with the online Supplementary Material).
Gram staining was tested by using the bioM erieux Gramstain kit. Cell morphology was examined by transmission electron microscope (JEM-1400, JEOL). Motility was also examined by microscopy (Â1000) and by observing spreading growth on MA soft agar (containing 0.3 % agar) plates [14] . Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 , and cytochrome c oxidase activity was determined using 1 % (w/v) N,N,N¢,N¢-tetramethyl-p-phenylenediamine. Degradation of casein, starch and agar was tested on MA plates supplemented with appropriate substrates as described by Zhang et al. [8] . Hydrolysis of DNA was tested on DNAse agar (Oxoid). The nitrate reduction, indole production, urease, citrate, methyl red and Voges-Proskauer tests were done according to methods described by Dong and Cai [15] . The requirement for oxygen was tested after 7 days of incubation at 30 C in an anaerobic jar containing Anaerocult A (Merck) to produce anaerobic conditions. Physiological and biochemical characteristics and enzyme activities were determined using API 20 NE, API 20 E and API ZYM systems (bioM erieux) at 30 C according to the manufacturer's instructions. Sole carbon source assimilation and acid production from carbohydrates were tested on GN2 MicroPlates (Biolog) and API 50CH test strips (bio-M erieux) using 50 CHB/E medium (bioM erieux), respectively, according to the manufacturers' instructions. Growth at 5, 10, 15, 20, 25, 30, 35, 40 and 45 C was assessed on MA and in marine broth 2216 (MB; BD). The pH range for growth was determined at 30 C in liquid MB at pH 4.0-10.0 (with intervals of 0.5 pH units) using the following buffers: citrate/Na 2 HPO 4 buffer (pH 4.0-7.0), Tris buffer (pH 7.5-9.0) and NaHCO 3 /Na 2 CO 3 buffer (pH 9.5-10.0); growth was evaluated by measuring OD 600 after 3 days of incubation. Growth with 0-2 % (in 0.5 % increments, w/v)
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Zobellella aerophila JC2671 T (HM475140) [16] , using the data bank TSBA40 for calculation. The predominant cellular fatty acids (>10 % of total fatty acids) of strain YM319 T were summed feature 3 (composed of iso-C 15 : 0 2-OH and/or C 16 : 1 !7c), C 16 : 0 and C 18 : 1 !7c.
Thus, the fatty acid profiles of strain YM319 T resembled those of other species of the genus Oceanisphaera [1, 3, 4, 6] . Details of the fatty acid profiles of strain YM319 T and the reference strains are available in Table S1 .
Respiratory quinones were extracted and purified according to the methods of Collins [17] and were analysed by HPLC [18] , using ubiquinone-8 (Q-8) from O. sediminis JCM 17329 T and O. ostreae KCTC 23422 T as references. The predominant menaquinone was Q-8, which is in agreement with the genus description [3, 7] .
The polar lipid profiles of strain YM319 T and the reference strains were analysed by the TLC methods of Tindall [19] and Marmur and Doty [20] . The polar lipid profile of strain YM319 T contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, one unidentified phospholipid and four unidentified lipids. Strain YM319 T and its most closely related species had similar polar lipid profiles, which included diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine as major compounds (Fig. S2) .
The DNA G+C content was determined using the thermal denaturation method [21] using Escherichia coli K12 as a calibration standard. This experiment was performed at 260 nm with a model Lambda 35 UV/VIS spectrometer equipped with a Peltier System (PTP 1+1) (Perkin-Elmer). The genomic DNA G+C content of strain YM319 T was 54.8 mol%, which is inside the range reported for the type Cells are Gram-stain-negative, oxidase-positive, catalasenegative, motile with a single polar flagellum (Fig. S3 ), rodshaped, 1.1-1.8 µm long and 0.6-0.7 µm wide. Colonies on MA are 1-1.5 mm in diameter, smooth, raised with entire margin, circular and beige after 48 h at 30 C. Requires Na + for growth. Growth occurs in media with 0.5 %-13 % (w/v) NaCl, with optimum growth at 2-5 % NaCl. Grows at 5-40 C but not at 45 C on MA (optimum growth at 25-30 C). The pH for growth is pH 5.5-10.0, with optimum growth at pH 7.5-8.5. Hydrolyses urea, but not gelatin, casein, DNA, aesculin or starch. Positive for nitrate reduction, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase and naphthol-AS-BI-phophohydrolase. Positive for assimilation of L-alaninamide, D-alanine, L-alanine, L-asparagine, L-glutamic acid, L-serine, g-aminobutyric acid, succinic acid and malic acid. Acid is produced from arbutin and salicin. Negative for lipase (C14), H 2 S production, cystine arylamidase, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, afucosidase, a-mannosidase, N-acetyl-b-glucosaminidase, indole production, glucose fermentation, arginine dihydrolase, lysine dihydrolase and ornithine dihydrolase. Negative for assimilation of D-glucose, trehalose, mannose, inositol, rhamnose, maltose, lactose, cellobiose, D-mannitol, raffinose, D-sorbitol, D-fructose, potassium gluconate, capric acid, adipic acid and phenylacetic acid. The type strain is susceptible to erythromycin (15 µg), minocycline (30 µg), neomycin (30 µg), kanamycin (30 µg), gentamicin (10 µg), amikacin (30 µg), chloramphenicol (30 µg), polymyxin B (300 IU) and rifampicin (5 µg), but resistant to doxycycline (30 µg), tetracycline (30 µg), ampicillin (10 µg), penicillin G (10 U), ceftriaxone (30 µg), streptomycin (10 µg), vancomycin (30 µg), novobiocin (30 µg) and bacitracin (0.04 U). The predominant ubiquinone is Q-8. The polar lipid profile contains diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, one unidentified phospholipid and four unidentified lipids.
The type strain is YM319 T (=KACC 18564 T =CGMCC 1.15923 T ) and was isolated from a seamount (tentatively named the Yap-3 seamount) near the Yap Trench in the tropical western Pacific. The genomic DNA G+C content of the type strain is 54.8 mol%.
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